INTRODUCTION
Since the 1980s, research and policy initiatives have sought to address homeless persons' access to health care. 1, 2 Studies suggest that lack of insurance and competing priorities (e.g., the requirements of finding a place to sleep, store belongings, etc.) limit homeless persons' access to care when needed, 3, 4 which may contribute to high mortality and excess hospital utilization. [5] [6] [7] In 1996, survey data showed that 24.6% of homeless persons reported inability to obtain care when needed, a figure four times higher than contemporaneous national samples. 3, 8 Homeless persons rely disproportionately on the health-care safety net, including public hospitals and community health centers, 9 as well as the Veterans Health Administration, volunteer clinics, and academic teaching hospitals. Some studies suggest strain on the health-care safety net because of the failure of resources to rise in tandem with demand. [10] [11] [12] Possible safety net stressors include: (1) rising numbers of uninsured adults, 13 (2) restricted federal funds for safety net institutions, 11 including limits on Disproportionate Share
Hospital payments, 14 and (3) state and federally imposed restrictions to Medicaid program growth. 15, 16 Although the number of community health centers has expanded significantly, 17 rising demand by moderate-income persons for community health center services could adversely affect homeless persons' access to these same centers, many of which receive funding under variants of the federal Health Centers Consolidation Act (typically referred to as Section 330). These complex changes in the safety net led us to examine whether access to health care has improved or declined for homeless persons in Birmingham from 1995 to 2005, using data from a periodic survey. Our approach was to seek evidence of a potential period effect independent of population characteristics, classed conceptually as Predisposing (related to propensity to use care, such as age, sex, and homeless duration), Enabling (characteristics related to means of accessing care, including finances), and Need (related to illness as objectively measured or subjectively assessed) 18 . This traditional classification in homeless health services research may help to distinguish individual characteristics from the impact of study year, which may reflect changes in the local safety net environment. 
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METHODS
RECRUITMENT AND SURVEY PROCEDURES
In both 1995 and 2005 (January), investigators conducted a point-in-time census of the Metropolitan Statistical Area's visibly homeless (i.e., persons in shelters, other supervised facilities, and staying outdoors), including all shelters, rehabilitation programs, jails, and emergency rooms, in addition to a street census of the 360-square-block area constituting the defined central district of Birmingham, conducted using standard block-to-block methods. 25 For the census and subsequent survey, persons qualified as homeless if they spent the last night on the street, in a car or abandoned building, an emergency shelter, transitional (but not permanent) housing, hotel/motel, hospital or jail, or treatment center. 26 These enumeration data were used to frame representative samples for in-depth surveys supervised by the same investigators. 24, 27 Samples for the subsequent in-depth surveys in April-May of 1995 (n=161) and 2005 (n=161) were random probability cluster samples with set quotas for race, sex, and geographic site based on the enumeration data. Thus, if a given shelter had 10% of the homeless, then 16 (10% of 161) interviews were obtained from that shelter. If one-fourth of the adult occupants of this shelter were white females, then 4 of the 16 interviews would be administered to randomly-selected white females. Limited choice of respondents in smaller shelters or street sites required some adjustments to meet these quotas. Nonetheless, the samples closely matched the community census in regard to race and gender. For example, in the 2005 study the survey sample was 66% male and 34% white compared to 70% and 31%, respectively, in the population enumeration. Persons not surveyed were children (under age 19), persons with severely impaired communication skills, and occupants of facilities sheltering persons with dementia or mental retardation. This enumeration also did not capture unsheltered persons in remote rural areas of the metropolitan statistical area, but previous counts indicated that these individuals were less than 10% of the total homeless population.
Surveys were administered face-to-face by trained interviewers. Interviews covered a wide range of topics related to the experience, causes, and consequences of homelessness (instruments available from authors). Average time for completion was 58 min in 1995 and 54 min in 2005.
MEASURES
The primary dependent variable, perceived unmet need for care (referred to as "unmet need for care" below), was based on an affirmative response to this question, "Since you've been without your own place, have there been times that you felt that you needed a doctor, but could not go to one?" The item is similar to the general perceived unmet need for care item in the Community Tracking Study, 28 the National Health Interview Survey, and the National Survey of Homeless Assistance Providers and Clients. 29 In other surveys, the item correlates with lack of health insurance, with emergency department use, and unmet need for care for specific symptoms.
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The primary independent variable, reflecting the study question of whether unmet need had changed over time, was year of survey (1995 versus 2005) . A range of covariates associated with homeless persons' service utilization in prior literature was included in the analysis, 22, [32] [33] [34] [35] [36] [37] [38] organized according to the Behavioral Model for Vulnerable Populations: 22 
Predisposing Variables
The predisposing variables considered were: age, gender, race (Black versus non-Black), duration of being homeless (≥180 days versus <180 days), unsheltered status in the prior 2 weeks, married/partnered status, high school graduate status, military service history, physical or sexual abuse in the past year, victimization by robbery (past 6 months), and jail/prison (ever).
Variables Enabling or Impeding Service Utilization
Prior research has shown that meeting basic needs impedes seeking health care. 4 These competing priorities were assessed with a set of questions asking how often participants had problems finding or obtaining (1) a place to sleep, (2) clothes, (3) a place to clean up and use the toilet, and (4) enough food to eat. Our measure summed responses on a scale of 0-8, where each of the four problems was scored 0=never, 1=sometimes, and 2=often. Additional measures included receipt of financial benefits, receipt of military benefits, main source of income in past month (benefits, paid work, other), and instrumental support from relatives or friends. 39 The main source of income in the last 30 days was classed as Benefits (typically Social Security Insurance or Social Security Disability Insurance), Working/Employed, and Other/None (including no income and selling sex, drugs, personal possessions or panhandling).
Variables Reflecting Actual or Perceived Need for Services
Need variables included general self-reported health status (excellent, good, fair, poor), presence of any one of the three chronic conditions specifically queried in the survey (diabetes, hypertension, human immunodeficiency virus infection), and a 23-item index of physical symptoms used in prior homeless research 39 (symptoms mapped to conditions in the National Health Interview Survey). We assessed lifetime history of mental illness diagnosis or treatment for mental illness. For substance use, we utilized self-report of at-risk drinking (>5 drinks for men and >4 drinks for women on any day in the last month), 40 and recent (past month) illicit drug use. 41 
Analysis
We compared the percentage of participants with unmet need for care and predisposing, enabling, and need variables in the 1995 and 2005 surveys. Our main analytic objective was to assess whether a period effect, if present, was independent of participant characteristics. Using staged logistic regression analysis, we examined the dependent variable of unmet need for care, incorporating the independent variables of predisposing, enabling, and need characteristics in a series of three multivariable regression models. Year (2005 versus 1995) was retained in all models. After adjustment for respondent characteristics, the year of survey was posited to represent a proxy for a period effect not related to measurable characteristics of the individuals surveyed and thus a possible indicator of safety net adequacy. Inferences from these statistical models were supplemented by descriptive analysis of selected survey questions. Specifically, persons reporting perceived unmet need for care were asked why they had been unable to obtain care and presented with a standardized list of potential barriers and an "other" response option (persons who denied unmet need were not asked this question). Reasons why care was not obtained were compared for the 1995 and 2005 samples. In addition, for persons who reported having received any outpatient health care, methods of payment for care were compared. Figure 1 presents the percentages of respondents with unmet need for health care by race and gender for both years. Unmet need was more commonly reported in 2005 (54%) than in 1995 (32%) (p<0.0001). The increase in unmet need was more pronounced for non-Blacks and females, among whom more than 60% perceived unmet need for care in 2005. Additional survey data suggested care was more tightly linked to ability to pay in 2005 than in 1995. Among persons who reported any outpatient health care at least once since becoming homeless (other than inpatient hospitalization), reports of care "for free" declined (from 48% in 1995 to 20% in 2005, p<0.0001), while rising numbers reported relying on out-of-pocket payment, assistance from family, or sources other than insurance (from 20% to 51%, p<0.0001). There was no increase in the percentages reporting private insurance, Medicare, or Medicaid.
RESULTS
Perceived unmet need for care carried different implications for hospitalization across the two survey years. In 1995, the percentage of individuals hospitalized since becoming homeless was similar among persons reporting (25%) and not reporting (32%) unmet need (p= 0.36). In 2005, inpatient hospitalization was more common among persons who perceived an unmet need for health care (45% versus 26%, p=0.01).
DISCUSSION
Our findings suggest a large rise in the percentage of Birmingham's homeless perceiving an unmet need for medical care 8 The percentage of Birmingham's homeless with unmet need in 1995 was higher than the 24.6% of homeless persons reporting unmet need in a national survey in 1996 (n=2,974). 3 No subsequent national survey of homeless Americans' health care access has been conducted. In the Birmingham sample, unmet need was somewhat more common among women and persons characterized as non-Black, a finding not explained by this analysis. Several characteristics associated with unmet need were more prevalent in 2005 (and are relevant in other research 3, 22, 32, [35] [36] [37] 42 ). These included older age, higher competing priority scores, higher physical symptom count, and greater proportions with some chronic diseases. Controlling for these characteristics, there remained an independent association between a survey year of 2005 and perceived unmet need for health care. In fact, the magnitude of association increased as potential confounders were entered into the model. This pattern suggests an independent effect of year (i.e., a period effect) and may bear on consideration of Birmingham's health-care safety net, which we address below. The present findings are likely relevant to the health of homeless persons in Birmingham. Research documents high medical morbidity among homeless persons 43 and elevated mortality. 5, 6, [44] [45] [46] Ambulatory care access is associated with decreased hospitalization for preventable conditions 47 and decreased nonurgent emergency department use. 48 Use of Health Care for the Homeless programs is associated with reduced emergency department use, 49 suggesting that timely outpatient care might have averted some hospital visits. The association between unmet need and inpatient hospitalization, apparent in 2005, may indicate cause and effect. Explaining the rise in perceived unmet need is a matter of informed speculation. Table 4 Since Birmingham's count of homeless persons increased only modestly from 2,629 to 2,929 (11%), it is difficult to attribute rising unmet need to competition for services among homeless persons, especially since the number of safety net providers (a county hospital, a federally qualified community health center, a veterans' hospital, some county primary care clinics) increased slightly with a voluntary faith-based clinic. Neither the geographic distribution of the homeless nor the availability of public transportation resources changed substantially over the 10-year period.
The survey data do show that homeless persons were more likely to cite monetary barriers and less likely to report free care in 2005 than in 1995. Such financial constraints raise concerns about the safety net. A convincing analysis of any 51 The recent closure of a community hospital in a poorer section of Birmingham suggests such pressures may be present. Anecdotal reports received by the investigators, who worked with homeless organizations during the study period, indicated rising procedural barriers to access at some safety net providers. These included more stringent requirements for referral and identification documents, rising copayments, and more detailed financial eligibility evaluations. One institution reversed some changes in 2007.
Limitations
Limitations of this study include inability to identify specific types of care that may have been difficult to obtain. Also, the findings may underestimate unmet need; reports of unmet need rise when specific needs are queried individually. 28 Unmeasured changes in population characteristics might account for our findings, but many variables from homeless health services research were included, 19, 22, 34, 52, 53 and the statistical impact of year 2005 increased as these variables were included. Finally, Hispanic status, assessed only in 2005, was not analyzed; restricting the 2005 sample to non-Hispanics results in 49% with unmet need (versus 54% overall), making it unlikely that this can explain the findings. Strengths include consistent methodology across two surveys, permitting a credible portrait of change over time. No similar national comparative study exists. A broad range of variables was included, lending credibility to the notion that the statistical impact of year is independent of participant characteristics.
In sum, the rising percentage of homeless persons reporting inability to obtain health care when needed in Birmingham raises questions about the adequacy of its health care safety net. Given concerns about safety net institutions nationally, 11, 54 homeless persons in other communities may be similarly affected.
